The pharmacological activity of Acacia nilotica's phytochemical constituents was confirmed with evidence-based studies, but the determination of exact targets that they bind and the mechanism of action were not done; consequently, we aim to identify the exact targets that are responsible for the pharmacological activity via the computational methods. Furthermore, we aim to predict the pharmacokinetics (ADME) properties and the safety profile in order to identify the best drug candidates. To achieve those goals, various computational methods were used including the ligand-based virtual screening and molecular docking. Moreover, pkCSM and SwissADME web servers were used for the prediction of pharmacokinetics and safety. The total number of the investigated compounds and targets was 25 and 61, respectively. According to the results, the pharmacological activity was attributed to the interaction with essential targets. Ellagic acid, Kaempferol, and Quercetin were the best A. nilotica's phytochemical constituents that contribute to the therapeutic activities, were non-toxic as well as non-carcinogen. The administration of Ellagic acid, Kaempferol, and Quercetin as combined drug via the novel drug delivery systems will be a valuable therapeutic choice for the treatment of recent diseases attacking the public health including cancer, multidrug-resistant bacterial infections, diabetes mellitus, and chronic inflammatory systemic disease.
Introduction
Acacia nilotica is a tropical and sub-tropical medicinal plant belonging to the Fabaceae family [1] . No doubt, medicinal plants play a vital role in drug discovery, since they are affluent with bioactive phytochemical constituents that are valuable in the treatment of various diseases, particularly those causing recent threats attacking the public health including cancer, multidrug-resistant bacterial infections, diabetes mellitus, and chronic inflammatory systemic diseases [2, 3] .
The higher incidence of cancer and mortality rate [4] , the emergence of bacterial resistance with the declining in the antibacterial research at several pharmaceutical companies [5] , the huge prevalence and complications associated with diabetes mellitus [6] as well as the long-term suffering associated with the chronic inflammatory systemic diseases such as rheumatoid arthritis and multiple sclerosis [7] are leading forces that encourage us to participate in fighting against the probable threats. Such an issue is attained via the discovery and development of efficient innovative anticancer, antibacterial, antidiabetic, and anti-inflammatory drugs. Unfortunately, drug discovery is a time-consuming, costive, as well as difficult process [8, 9] ; hence, it necessitated to involve sophisticated techniques in the drug discovery process in order to overcome those limitations. Recently, one of the promising sophisticated techniques is the computational tools (computer-aided drug design) that have a valuable impact in the discovery and development of newer drugs with a reduction in time and cost [8] . They include the ligand-based virtual screening that is based on the searching for the compounds having the highest probability in pharmacological activity [10] and molecular docking that relies on the energy-based scoring function to identify ligand-target complex lowest energy [11] . Moreover, they involve the software of pharmacokinetics, toxicity, and the drug-likeness prediction that work by many algorithms [12] including the graph-based signature [13] . Many studies concerning the application of the computational tools in the discovery of natural-derived drugs were conducted [14] [15] [16] [17] .
A. nilotica is opulent of many phytochemical constituents including tannins, alkaloids, terpenoids, and flavonoids. Many studies were conducted in it resulting in an evidence-based pharmacological data that revealed the potential pharmacological activities of the phytochemical compounds including anticancer, antibacterial, antidiabetic, anti-inflammatory, and other activity making the plant as a promising source for the development of innovative, safe, biodegradable drugs with great activity. The chemical structure of active A. nilotica's phytochemical constituents was elucidated, the correlation between the responsible phytochemical constituents for treatment and the diseases were conducted [1] , but the determination of exact targets that phytochemical constituents bind and the mechanism of action were not performed; consequently, based on established literature and studies, we aim to identify the exact targets that phytochemical constituents bind to exert the pharmacological activity by utilizing the computational methods as a tool for the study so as to understand the mechanism of action. Within the current drug design pipeline, drug target identification is a very important step in the understanding of the probable mechanism of action, increasing the confidence and reducing the attrition in clinical trials [18] . Furthermore, we aim to predict the pharmacokinetics (ADME) properties and safety profile with the intention of identifying the best drug candidates. The QSAR-based virtual screening is characterized by great and fast throughput with respectable hit rank [10] . Molecular docking is valuable to predict the stability of the ligand-target complex that reflects the biological activity [19] . The pharmacokinetics, toxicity, and drug-likeness prediction are helpful to identify the best drug candidates [12, 20] . To our knowledge, such a study was not conducted before.
Materials and Methods

Ligand-Based Virtual Screening
Ligands Preparation
The chemical structure of the reported A. nilotica's phytochemical constituents (25 compounds) [1] was drawn via Marven Sketch software version 18.5 [21] (Fig. 1) . The 3D structure was generated in a mol2 format with Open Babel software [22] , minimized and optimized with Cresset Flare software [23] at the accurate type calculation method.
Virtual Screening
The screening for the exact target that the phytochemical constituents bind was performed via Similarity Ensemble Search Tool [24] and TargetNet web servers [25] . The compound structures were submitted in smile format. The targets with higher probability score were selected for further validation via molecular docking study (61 targets) . The linkage between predicted targets with the diseases was attained via UniProt [26] , Pharos [27] , and Therapeutic Target Databases [28] . The results are listed in Tables 1, 2 , 3, 4, 5, and 6.
Molecular Docking
Target Preparation
The 3D structure of selected targets from virtual screening was obtained from the RCSB protein data bank [67] . The structure with better resolution and validation scores was selected for the study. In order to validate the docking results, multiple 3D X-ray crystallographic structures for the same target were downloaded in PDB format. For the structures that have no practically determined 3D structure, Phyre2 [58] , SWISS-MODEL web server [49] , and RaptorX [59] web servers were used for 3D structure modeling, then downloaded in PDB format. The target preparation was carried out in Cresset Flare software [23] according to the default settings. After preparation, the targets 3D structures were minimized via Cresset Flare software [23] at the normal type calculation method. The targets were input to the software in PDB format.
Ligands Preparation
The preparation of reported A. nilotica's phytochemical constituents for molecular docking study was carried out as described above.
Molecular Docking of Phytochemical Constituents With the Predicted Targets
The docking calculations were carried out in Cresset Flare software [23] in normal mode and default settings. The grid box was defined according to the co-crystallized ligands, but in the absence of co-crystallized ligands, the grid box was defined via picking of active site amino acids. Beside the A. nilotica's phytochemical constituents, drugs that are well known to bind with the predicted targets (selected randomly from Therapeutic Target [28] and Pharos [27] databases) and the co-crystallized ligands were used as positive controls. The compounds and the targets were input in mol2 and PDB format, respectively.
The results are listed in Tables 1, 2 
The Pharmacokinetics and Toxicity Prediction
The intestinal absorption, volume of distribution, bloodbrain barrier, p-glycoprotein and cytochrome-P enzymes inhibition, the renal OCT2 substrate probability, and total clearance were predicted via pkCSM [13] and SwissADME web servers [12] . Moreover, the hepatotoxicity, skin sensitization, the hERG potassium channel inhibition, AMES toxicity, human maximum tolerated dose, carcinogenicity, oral rate acute, and chronic toxicity were predicted via pkCSM web server [13] at the default settings via submitting of the chemical structures in smile format. The results of pharmacokinetics are listed in Tables 7 and 8 and toxicity in Table 9 .
Drug-Likeness and Medicinal Chemistry Friendliness Prediction
The probability of A. nilotica's phytochemical constituents to be as drug candidates was carried via applying of Lipinski, Ghose, Veber, Egan, and Muegge filters. In addition, lead likeness and synthetic accessibility were used to predict medicinal chemistry friendliness. The prediction was carried out via SwissADME web server via submitting of the chemical structures in smile format [12] . The results are listed in Table 10 .
Methods Validation
The consistency and the reproducibility of the used tools including the molecular docking were validated by the resubmission of the compounds for many times.
Results
The Anticancer Targets
The anticancer activity of A. nilotica's was attributed to the suppression of the oncogenic transformations, progression, and development, DNA replication, and transcription. Moreover, the prevention of cancer cells proliferation, invasion, angiogenesis as well as the suppression of drug resistance and the induction of apoptosis.
The anti-breast cancer activity was due to the inhibition of the aromatase enzyme and estrogen receptor beta. In contrast, the anti-prostate cancer activity is due to the control of metastatic behavior of prostate cancer via the interaction with nuclear receptor ROR-alpha and the inhibition of Steroid 17 alpha-hydroxylase (Table 1 and Fig. 2) .
.
The Antibacterial Targets
The antibacterial activity of A. nilotica was attributed to the prevention of fatty acids, peptidoglycans biosynthesis as well as the prevention of bacterial resistance to the beta-lactam antibiotics. The fatty acid biosynthesis inhibitory activity was against different types of bacteria including Mycobacterium, Pseudomonas aeruginosa, and Vibrio cholera.
The Antiviral and Antiplasmodial Targets
The antiviral activity was attributed to the action on toll-like receptor 9. The anti-HIV activity is due to the inhibition of HIV integrase enzyme. The anti-coronavirus activity is due to coronavirus replicase polyprotein 1 ab enzyme. The antiplasmodial activity was attributed to the inhibition of enzymes MO15-related protein kinase pfmrk and M18 aspartyl aminopeptidase as well as the prevention of fatty acid biosynthesis via inhibition of the enzymes: β-hydroxy acyl-ACP dehydratase FabZ and hydroxyacyl-[acyl-carrier-Protein] dehydratase (Table 3) .
The Antidiabetic Targets
The antidiabetic activity was attributed to the interaction with the insulin receptor, glycogen phosphorylase enzyme, sodium/glucose co-transporter 2 as well as the aldose reductase enzyme (Table 4) .
The Anti-Inflammatory Targets
The anti-inflammatory activity was attributed to the inhibition of enzymes: arachidonate 15-lipoxygenase, cyclooxygenase-2 (COX-2), phospholipase A2, receptor-interacting serine/ threonine protein kinase 2, and xanthine dehydrogenase/ oxidase as well as the interaction with macrophage migration inhibitory factor (Table 5 ).
The Antidiarrheal, Anti-Platelets, and Anticholinesterase Targets
The antidiarrheal activity was attributed to the interaction with the opioid receptors Mu-type Delta-type. The Anti-platelets activity was attributed to the interaction with the P2Y12 receptor. The inhibition of the enzyme acetylcholinesterase is contributed to the anticholinesterase activity. 
The Predicted Pharmacokinetic Properties
According to the results, Acacetin, γ-Sitosterol, Kaempferol, Flavone, Lupenone, Lupeol, Niloctane, and Quercetin had the highest gastrointestinal absorption, tissue distribution (Vd), and respectable total clearance. Moreover, Flavone, Nilobamate, and Niloctane were permeable to the blood-brain barrier (BBB). Besides, acanilol-1, acanilol-2, γ-sitosterol, flavone, lupenone, and lupeol were found to be subjected to the metabolism via CYP3A4 enzyme (Table 7) .
Moreover, (+)-Mollisacacidin, Catechin, Chalconaringnen-4-O-beta-glucopyranoside, Epicatechin, Niloticane, Kaempferol-7-glucoside, Leucocyanidin, and Nilobamate were free from drugdrug interaction via the inhibition of cytochrome-P (CYP) or Pglycoprotein (P-gp) I and II enzymes (Table 8 ). [48] 3WZD* 5EW3* 1-Quercetin
In Compounds, the numbers 1, 2, 3, … indicate A. nilotica's phytochemical constituents, letters a, b, … indicates positive controls, • indicates the cocrystallized ligands, and the italic emphasis indicates compounds with the higher scores. At Ligand-Based Virtual Screening Score (LBVS sco.), en dash (-) means that the compound was not screened. Asterisk (*) indicates the PDB ID. Swiss means that the 3D structure of the target was modeled using SWISS-MODEL web server [49] The Predicted Toxicity
According to the results, 1,6-di-O-galloyl-beta-D-glucose, ellagic acid, kaempferol, and quercetin were non-toxic as well as non-carcinogen (Table 9) .
Drug-Likeness, Lead-Likeness, and Synthetic Accessibility Prediction
According to the results, (+)-Mollisacacidin, Acacetin, Catechin, Epicatechin, Kaempferol, Naringenin, Niloctane, and Quercetin were found to be the best lead and drug candidates with good synthetic accessibility, followed by Digallic acid, Ellagic acid, Leucocyanidin, and Melacacidin (Table 10 ).
Discussion
Despite the enormous conducted studies on the pharmacology activity of A. nilotica's [1] , the determination of the target that contribute to its activity and the understanding of the mechanism of action as well as to assess the pharmacokinetics, safety, and the drug-likeness probability are important issues that were not conducted yet. Such studies are required to bring the plant in the drug discovery pipeline so as to design a novel drug with broad-spectrum of therapeutic activity and safety.
To identify the targets, TargetNet web servers that utilize a QSAR model based on the chemogenomic data as a predictive algorithm [25] and Similarity Ensemble Search Tool [24] were used. To validate the predicted target from the web servers, a molecular docking study was performed using Cresset Flare software [23] that uses the Lead finder program [69] for In Compounds, the numbers 1, 2, 3, … indicate A. nilotica's phytochemical constituents, letters a, b, … indicate positive controls, • indicates the cocrystallized ligands, and the italic emphasis indicates compounds with the higher scores. At Ligand-Based Virtual Screening Score (LBVS sco.), en dash (-) means that the compound was not screened. Asterisk (*) indicates the PDB ID. Phyre2 and Raptor x means the 3D structure of target was modeled by Phyre2 [58] and RaptorX [59] web servers, respectively docking calculation. Moreover, pkCSM [13] and SwissADME web servers [12] were used to predict the pharmacokinetics (ADME: Absorption, Distribution, Metabolism, and Elimination), toxicity, and the drug-likeness probability. The total predicted targets form the virtual screening with the highest probability that was validated by the molecular docking were 61 targets.
The interaction of Acacetin with the cell division control protein 42 homolog (CDC42) will prevent the oncogenic transformations. The inhibition of enzymes-anaplastic lymphoma kinase by Quercetin, cyclin-dependent kinases 1, 4, and 6 by Ellagic acid and Acacetin, Aurora A and B by Ellagic acid and Quercetin, serine/threonine protein kinase Nek2 by Quercetin, proto-oncogene tyrosine-protein Kinase Src by Ellagic acid, tankyrase 1 and 2 by Acacetin as well as M phase inducer phosphatase by Digallic acid, Epicatechin, and Kaempferol-will prevent the cancer progression and development.
Moreover, the inhibition of the enzymes-cell division cycle-7-related protein kinase by Ellagic acid, serine/ threonine-protein kinase pim-1 by Quercetin, Ellagic acid, and Kaempferol as well as DNA topoisomerase 1 by In Compounds, the numbers 1, 2, 3, … indicate A. nilotica's phytochemical constituents, letters a, b, … indicate positive controls, • indicates the cocrystallized ligands, and the italic emphasis indicates compounds with the higher scores. At Ligand-Based Virtual Screening Score (LBVS sco.), en dash (-) means that the compound was not screened. Asterisk (*) indicates the PDB ID Kaempferol-7-glucoside and 1,6-di-O-galloyl-beta-D-glucose-will suppress the DNA replication; the inhibition of enzymes-cyclin-dependent kinase 9 by Acacetin and telomerase reverse transcriptase by Leucocyanidin, Quercetin, Ellagic acid, and Kaempferol-will suppress the transcription; the inhibition of tyrosine-protein kinase Lyn enzyme by Ellagic acid will prevent the cancer cells proliferation; as well as the inhibition of angiopoietin-1 receptor, proto-oncogene tyrosine-protein kinase Src by Ellagic acid, and protein kinase C epsilon by kaempferol and Naringnen will suppress the cancer cells invasion.
Furthermore, the inhibition of ephrin type B receptor 4 and platelet-derived growth factor 1 receptor by Ellagic acid, vascular endothelial growth factor receptor 3 by Quercetin, as well as focal adhesion kinase enzyme Ellagic acid and Quercetin will suppress the angiogenesis.
The inhibition of P-glycoprotein 1, 3 transporters by Kaempferol-7-glucoside, Chalconaringnen-4-O-betaglucopyranoside, Kaempferol, and Quercetin as well as ATP binding cassette sub-family G member 2 by (+)-Catechin-3, 5-digallate, Chalconaringnen-4-O-beta-glucopyranoside, In Compounds, the numbers 1, 2, 3, … indicate A. nilotica's phytochemical constituents, letters a, b, … indicates positive controls, • indicates the cocrystallized ligands, and the italic emphasis indicates compounds with the higher scores. At Ligand-Based Virtual Screening Score (LBVS sco.), en dash (-) means that the compound was not screened. Asterisk (*) indicates the PDB ID Leucocyanidin, Quercetin, Ellagic acid, and Kaempferol will suppress the cancer cells resistance. The interaction of Lupeol, Quercetin, Ellagic acid, and Kaempferol with the enzyme inducible nitric oxide synthase on macrophage will promote a tumoricidal action. The inhibition of the enzymes-Bcl-2-related protein A1 by Leucocyanidin, Quercetin, Ellagic acid, and Kaempferol, the induced myeloid leukemia differentiation protein MCL-1 by Acacetin, Quercetin, Ellagic acid, and Kaempferol as well as the interaction with enzymes: caspase 9 by (−)-Epigallocatechin-7-gallate, Quercetin, Ellagic acid, and Kaempferol, death-associated protein kinase 1 by Kaempferol and Quercetin-will induce cancer cell apoptosis. Consequently, those compounds show substantial anticancer activity ( Table 1) .
The interaction of Kaempferol and Quercetin with the enzymes 3-oxyacyl-[acyl carrier protein] reductase FabG and the interaction of (−)-Epigallocatechin-7-gallate, (+)-Catechin-4, 5-digallate, and Quercetin with enoyl-acyl carrier protein reductase will inhibit the bacterial fatty acids biosynthesis that is essential in the formation of bacterial membrane phospholipids [70] leading to Ban impairment in the cellular envelope structure and function, the ability to form biofilms as well as increasing the susceptibility to the environmental stress^ [71] . Moreover, the inhibition of the enzyme D-alanine D-alanine ligase by Quercetin will suppress the peptidoglycans biosynthesis that is vital in bacterial cell structure causing loss of bacterial cell integrity [72] . Therefore, those compounds have significant antibacterial activity ( Table 2) .
The interaction of Leucocyanidin, Ellagic acid, Kaempferol, and Quercetin with Toll-like receptor 9 will activate this innate immune receptor that helps in the recognition of microbial DNA [53] . The interaction of Digallic acid, The italic emphasis indicates desirable prosperity BBB blood-brain barrier, Vd volume of distribution, Renal OCT2 human organic cation transporter 2 [68] Acacetin, Ellagic acid, Kaempferol, and Quercetin with HIV integrase enzyme will inhibit the viral DNA integration into host DNA leading to the suppression of replication cycle [52] . The interaction of Quercetin with Coronavirus replicase polyprotein 1 ab will inhibit the transcription and replication of viral RNAs [26] . Thus, those A. nilotica's phytochemical constituents exhibit considerable antiviral activity (Table 3) . The interaction of Acacetin with the enzyme MO15-related protein kinase pfmrk will disrupt the regulation of plasmodial cell cycle [56] , and the interaction of Quercetin and (+)-Mollisacacidin with the enzyme M18 aspartyl aminopeptidase will prevent the invasion in host erythrocyte and the degradation of host hemoglobin [57] . Furthermore, the interaction of Quercetin with the plasmodial enzymes β-hydroxy acyl-ACP dehydratase FabZ and hydroxyacyl-[acyl-carrier-Protein] dehydratase will inhibit the fatty acid biosynthesis [54, 55] that are important for plasmodial membrane [73] . Subsequently, those A. nilotica's phytochemical constituents show considerable antiplasmodial activity ( Table 3) .
The interaction of Ellagic acid with the insulin receptor will promote glucose uptake that lowers the blood glucose level [74] . The interaction of Quercetin with the enzyme glycogen phosphorylase will inhibit the glycogenolysis that reduces the hyperglycemia [75] . Moreover, the interaction of 1,6-di-Ogalloyl-beta-D-glucose and Chalconaringnen-4-O-betaglucopyranoside with the sodium/glucose co-transporter 2 will inhibit the renal glucose reabsorption leading to a reduction in plasma glucose level [60] , the interaction of Dicatechin, Kaempferol-7-glucoside, Leucocyanidin, Ellagic acid, Kaempferol, and Quercetin with the aldose reductase Fig. 2 The 3D interaction between the best compounds with some of their predicted anticancer targets. a Quercetin (violet) with anaplastic lymphoma kinase enzyme. Staurosporine (turquoise) as control. b Ellagic acid (dark yellow) with angiopoietin 1 receptor. Cabozantinib (turquoise) as control. c Ellagic acid (dark yellow), kaempferol (pink), and quercetin (violet) with the aromatase enzyme. Anastrozole (teal) and the co-crystallized ligand A ASD 601(turquoise) as a control. d Ellagic acid (dark yellow) and quercetin (violet) with Aurora A kinase enzyme. The cocrystallized ligand A ADP 401(turquoise) as a control. e Ellagic acid (dark yellow), kaempferol (pink), and quercetin (violet) with caspase 9 enzyme. The Isatin sulfonamide 34 (turquoise) as a control. Ellagic acid (dark yellow), kaempferol (pink), and quercetin (violet) with steroid 17 alpha-hydroxylase enzyme. Galeterone (turquoise) as a control enzyme will suppress the development of the secondary Diabetic complications [61] , as well as the interaction of Ellagic acid and Quercetin with the beta-secretase enzyme will upregulate the insulin receptors in the liver [62] . Successively, those A. nilotica's phytochemical constituents have significant antidiabetic activity ( Table 4) .
The interaction of (−)-Epigallocatechin-7-gallate, Ellagic acid, Kaempferol, and Quercetin with the enzyme arachidonate 15-lipoxygenase and the interaction of Digallic acid, Acacetin, Ellagic acid, Kaempferol, and Quercetin with the receptor-interacting serine/threonine protein kinase 2 will interrupt the inflammatory responses [16, 63] .
The interaction of (+)-Mollisacacidin, Naringnen, E l l a g i c a c i d , K a e m p f e r o l , a n d Q u e r c e t i n w i t h Cycloxygenase-2 enzyme (COX-2) will prevent the formation of inflammatory mediators prostaglandins [62] , and the interaction of Digallic acid, Kaempferol, and Quercetin with Phospholipase A2 enzyme will prevent the initiation of the inflammatory response [16] . Moreover, the interaction of 1, 6-di-O-galloyl-beta-D-glucose, Digallic acid, Acacetin, Ellagic acid, Kaempferol, and Quercetin with the xanthine dehydrogenase/oxidase enzyme will inhibit the formation of uric acid and reactive oxygen species [16] . Thus, those of A. nilotica's phytochemical constituents exhibit considerable antiinflammatory activity (Table 5) .
The interaction of Dicatechin with the mu and delta opioid receptors will lead to antisecretory and anti-transit action that will inhibit diarrhea [76] . The interaction of 1,6-di-O-galloylbeta-D-glucose with P2Y12 receptor will inhibit the platelet activation [65] ; consequently, they have considerable antidiarrheal and anti-platelets activity, respectively (Table 6 ). The chemogenomic-based QSAR models of TargetNet web server were strictly evaluated and validated leading to respected screening results [25] . Furthermore, the lead finder program [69] on Cresset flare software [23] is characterized by the combination between the genetic algorithm and different optimization strategies leading to great efficiency, robustness, accuracy, and speed of calculations [69] . Musab Ibrahim et al. [77] found the results of a molecular docking study about novel synthesized COX enzyme inhibitors conducted in Cresset Flare software were aligned with results of the conducted in vivo study. Depending on that, the obtained results of the predicted targets could be with considerable accuracy.
Since the pharmacological activity does not depend only on the pharmacodynamic properties, but also on the pharmacokinetic properties. Moreover, as the drug safety, the assessment of drug-likeness probability, and the synthetic accessibility are important issues [78] , the identification of the best A. nilotica's phytochemical constituents will be attained by the assessment of those issues collectively.
The pharmacokinetics is concerning the study of the entrance, movement, changing, and leaving of the drug to the body [79] . The higher absorption from the gastrointestinal tract leads to higher drug concentration on the blood, the higher volume of distribution provides higher supply to the body tissues, and the adequate metabolism and elimination prevent the accumulation of the drug in the body, hence reduce the toxicity [79] . Consequently, the consideration of the pharmacokinetics in drug design is an essential task [80] . For instance, Lupenone is highly lipophilic; hence, it has higher absorption percent (100%); in contrast, the hydrophilic groups of Ellagic acid reduce it absorption percent to 76.935%, however, still it as a high absorption percent. The higher absorption will make Lupenone is highly bioavailable. Niloctane is permeable to BBB; therefore, its concentration that reaches the brain targets is more than Ellagic acid that is not permeable to the BBB. The predicted volume of distribution (Vd) of Melacacidin (4.7 L/kg) is the highest one, meaning that it has the highest distribution in body tissues. In contrary, Nilobamate has the highest predicted total clearance, meaning that it is the fastest one that eliminated from the body (Table 7) .
Moreover, the inhibition of cytochrome-P enzyme CYP1A2 by Ellagic acid will decrease the biotransformation of drugs that metabolized by it leading to increase in the concentration of them that may increase the side effects; consequently, the drug-drug interaction must be in consideration. The binding of Dicatechin with the P-glycoprotein may decrease the transportation of drugs transported by this transporter and may involve in the drug resistance by the pumping out mechanism (Table 8) .
Furthermore, the predicted AMES toxicity of Epicatechin will lead to genotoxicity and mutagenicity [81] , the predicted hERG II potassium channel inhibitory effect of Acacetin Bprolongs the QT interval in ECG that increases the risk for potentially fatal ventricular arrhythmias^ [82] ; subsequently, such drugs will not be considered as drug-likeness candidate (Table 9) .
Besides, Quercetin has no violation in Lipinski rule of five; hence, it will a good candidate as an orally active drug as well as it has no violation in Ghose, Veber, and Egan filters; therefore, it will be a good lead-likeness candidate [12] (Table 10) . According to the results of pharmacodynamics, pharmacokinetics, safety, and drug-likeness predictions collectively, Ellagic acid, Kaempferol, and Quercetin were the best A. nilotica's phytochemical constituents that contribute to the therapeutic activities. The 3D interaction with their predicted targets demonstrates marked ligand superimposing with the control compounds (e.g., Figs. 1a, b, 2e, and 5b); however, it may at the same active site without ligand superimposing (e.g., Figs. 1c  and 2c ). Ellagic acid interacts with Aurora A kinase enzyme with two binding modes (Fig. 1d) . Ellagic acid, Kaempferol, and Quercetin interact with Steroid 17 alpha-hydroxylase enzyme at a binding mode that differs from the binding mode of control Galeterone (Fig. 1f) .
They were followed by (+)-Mollisacacidin, Epicatechin, and Melacacidin, those of their predicted AMES toxicity decreased their rank. The predicted hERG II potassium channel inhibitory effect of Acacetin decreased its rank; however, it has good pharmacodynamics and pharmacokinetics profile.
Despite the efficient pharmacodynamics and the respectable safety profile of Ellagic acid, Kaempferol, and Quercetin, practically, each compound suffers from the low bioavailability [83] [84] [85] , albeit the predicted intestinal absorption of them is high ( Table 7) . The reduced bioavailability of Ellagic acid is attributed to the poor absorption and rapid elimination from the body [86] (the predicted total clearance of Ellagic acid is high). The higher topological polar surface area (TPSA) ( Table 10 ) contributes to the poor absorption. The reduced absorption of Kaempferol is attributed to the larger particle size and poor water solubility [83] . The reduced bioavailability of Quercetin is attributed to Bthe poor solubility and crystalline form at body temperature^ [85] . Moreover, Ellagic acid, Kaempferol, and Quercetin have many polar phenolic hydroxyl groups (structure l, o, and x); consequently, they are subjected to direct glucuronide conjugation with as phase II metabolism. BKaempferol and Quercetin are rapidly excreted in urine as glucuronides mainly^ [87] .
The reduced bioavailability affects pharmacological activity. Hence, to maintain the pharmacological activity, the bioavailability must be enhanced. The nano-suspension form of Kaempferol is increased its absorption and bioavailability [83] . The administration of Isoquercetin (Quercetin-3-glucoside) increases the absorption and bioavailability of Quercetin [88] . The bioavailability Ellagic acid, Kaempferol, and Quercetin is increased bypassing the entero-hepatic phase II conjugation (e.g., formation of ester derivatives) and by using novel drug delivery systems as the liposomes. Furthermore, the co-administration of Ginkgo biloba extract with Kaempferol and Quercetin increased the bioavailability of them [89] . Consequently, the combination of Ellagic acid, Kaempferol, and Quercetin will be optimum treatment choice that maximizes the therapeutic activity and the safety profile as well as overwhelms the limits in the bioavailability. As they naturally are available in one plant, the combination of them at the therapeutic doses will be additive and will not induce drugdrug interactions. The design of multi-target drug is an effective promising approach for the treatment of complex disease [90] .
The computational methods including the virtual screening are not to substitute the in vitro and in vivo methods, however, to reduce the time, cost, and the difficultness in the drug target identification [91] . Therefore, this study is an attempt to Table 10 The predicted lead likeness, drug likeness, and synthetic accessibility score of phytochemical constituents having higher affinity scores Phytochemical identify the best A. nilotica's phytochemical constituents that contribute to its pharmacological activity as well as their targets. It is not meaning that this study alone will be sufficient to judge about the result; however, experimental studies are required to validate the results.
Conclusion
According to the results of pharmacodynamics, pharmacokinetics, safety, and drug-likeness predictions collectively, Ellagic acid, Kaempferol, and Quercetin were the best A. nilotica's phytochemical constituents that contribute to the therapeutic activities; consequently, we recommend the use of Ellagic acid, Kaempferol, and Quercetin as a combined drug via the novel drug delivery systems for the treatment of recent diseases attacking the public health including cancer, multidrug-resistant bacterial infections, diabetes mellitus, and chronic inflammatory systemic diseases. Moreover, we recommend wet lab studies to validate the results. of ligand-based virtual screening web tools and screening The synthetic accessibility is from 1 (very easy) to 10 (very difficult). The bold indicates desirable prosperity, the Italic indicates undesirable prosperity as well as the bold-italic indicates the best compounds MW molecular weight, rotatb. bonds rotatable bonds, M R molar refractivity, H-don hydrogen bond donors, H-acc hydrogen bond acceptors, TPSA topological polar surface area a Lipinski rule of five, Ghose, Veber, Egan, and Muegge describe the relationship between the pharmacokinetic and physiochemical parameters. The parameters including molecular weight, number of rotatable bonds, molar refractivity, number of hydrogen bond donors and acceptors, as well as the topological polar surface area. Each parameter has a specific range that the structure must not be under or above it to be free from violation [12] 
